. This region has a constant response to Display and Detection processes, but a response to Search that depends on search duration. The components were obtained by fitting a simplified 4-parameter model to the group-averaged timecourse that was estimated using the 'Frame-by-Frame' model (see supplemental methods). This ap work (Courtney et al., 1997; D'Esposito et al., 1999; Shulman et al., 2003; Todd and Marois, 2004; Shulman et al., 2007) . e) Actual (black line) and predicted (yellow line) group-averaged timecourses in pIPS during early (dotted), middle (broken) and late (solid) hit trials (perceptual task). The picture shows also the adjusted R 2 representing the fit between the actual and the overall BOLD response (search beta). Note the excellent fit between the actual and predicted response based on the model, which identifies this posterior parietal region as ged timecourse. This gion is strongly modulated by the duration of search (beta=0.47).
one modulated by the duration of perceptual search. Timecourses of BOLD activity during catch (black) and memory trials (red) belonging to the early (dotted), middle (broken) and late (solid) bins extracted from parietal regions showing greater activity for perceptual compared to memory search (a, b) and for memory compared to perceptual search (c-f). In the catch trials (black line), a sentence instructs subjects to retrieve specific details of the movie (as in the memory trials), but is immediately followed by a change in the color of the fixation point instructing subject to stop searching their memory. These trials, which represent 20% of the total number of memory trials, were included to allow the use of a well validated 'Frame-by-Frame' model (Ollinger et al., 2001a; Ollinger et al., 2001b) to separate the BOLD signals on memory correct trials that were generated during the sentence phase of the trial from the BOLD signals generated after the offset of the sentence and the start of the 'retrieval'
phase of the trial (as in Figure 4 ). The timecourses for memory correct trials shown in this figure, however, were obtained using a version of the 'Frame-by-Frame' model that simply shows the timecourse over an entire memory correct trial from the start of the trial (i.e. from the onset of the sentence). Therefore these timecourses do not separate sentence activity from retrieval/detection activity but reflect the contribution of all the task phases on a memory correct trial: sentence reading, search, and detection. Note that regions preferring perceptual search (a, b) are activated by sentence reading, since these regions are supposed to be involved in scanning the text during reading. As expected, for catch trials, the signal returns to baseline since the ITI follows the sentence. However, this return to baseline is steeper when the sentence is followed by retrieval, denoting a suppression of the BOLD response due to the memory search phase. In other words, instead of returning to baseline at the normal speed, the BOLD activity shows a faster, retrieval dependent drop before the signal goes up again at the moment of motor response. Importantly, this suppression is greater as the retrieval time gets longer. In contrast, memory-search regions (c-f) are active during sentence reading, as shown in the map in Figure 6 , which implies that memory retrieval begins during the sentence phase, but that the signal continues to rise during the memory retrieval period until a correct memory response is found. Activity in these regions varies with the duration of memory search (catch, early, middle, late detection). Voxels showing significantly greater memory>perceptual (red to yellow colors) and perceptual>memory parameters (light to dark blue colors) are shown.
Supplemental

Supplemental Methods
Study materials Episodic Memory Search Task
The study material consisted of two ~28-min episodes from an English language television sitcom ('Curb Your Enthusiasm', by Larry David, Home Box Office, Inc.)
depicting the events in the life of the main character. The episodes (Season 1, Chapter 4 and 5) contained ordinary types of events (e.g. a lunch in a restaurant, a visit to the doctor). Real life, highly contextualized episodic memory encoding has been shown to result in particularly robust episodic memory retention (Furman et al., 2007) . The two episodes were presented, using a PC monitor and stereo headphones, in two different dark rooms, separated by an hour break, to emphasize distinct context of encoding. The order of episodes was counterbalanced across subjects. Subjects were asked to sit comfortably and carefully pay attention to the presented material. Although subjects were told they would participate in a subsequent memory task, they were asked to avoid any active mnemonic strategy during encoding. During the retrieval phase of the study, in which BOLD imaging was conducted, 200 sentences were presented, addressing memory for details and events across the two episodes. Sentences were presented in white color, within a window covering approximately 4.5 by 4 degrees of visual angle that was located at the center of a black display. 160 sentences were used for the retrieval task while the remaining 40 sentences were used as 'catch' trials in order to estimate the activations produced by sentence reading. This procedure of estimating response magnitude or timecourses based on the presentation of catch trials has been validated and used in many previous studies (Validation: (Ollinger et al., 2001a; Ollinger et al., 2001b) ; used in (Shulman et al., 1999; Corbetta et al., 2000; Astafiev et al., 2003; Talsma et al., 2005 ) and many others). In order to promote a strong episodic memory search effort and characters (spaces included). Twenty additional sentences served as practice material before the actual task. Five runs of twenty trials pertaining to the episode encoded first were presented, followed by five runs pertaining to the episode encoded second.
Occasionally, while subjects were answering question concerning one episode, a question was presented concerning the other episode. We refer to these questions as 'invalid questions'.
Perceptual Search Task
250 sentences were generated, instructing subjects to search for a specific target that could appear at any time and location in a subsequent video-clip: a colored object ('oddball' trials) did not contain the specified target; but contained a 400-msec duration visual perturbation, a transparent expanding ripple that started from the center of the clip, which could appear in one of the three time intervals specified above. Oddball trials were included in the linear modeling of the BOLD signal but since they were not the focus of the present paper, they were not used for behavioral analyses and will not be discussed further. The remaining 40 video-clips ('non-target' trials) did not contain a specific target. 20 additional sentences and 16 video-clips were used as practice material before the actual task.
Linear modeling
The 'Process' Regression Model Detection-Oddball-HC', Detection-Oddball-LC') modeled detection-related processes at stimulus onset separately for the two levels of confidence (high, low) and two kinds of target (target, oddball). Two 'Miss' parameters ('Miss-HC', 'Miss-LC') were estimated at the time of the missed target presentation for the two levels of confidence. One 'FAresponse' parameter was estimated starting at the onset of the false alarm response.
Finally, a 'Miss-response' and a 'CR-response' parameter were estimated starting at display offset.
The process GLM for the memory paradigm included 11 task-related parameters.
Two sustained 'Sentence' ('Sentence-Val', 'Sentence-Inv') parameters modeled the 4 sec reading time for 'valid' or 'invalid' questions. Five 'Search' parameters were generated according to the subject's response. In order to compare search processes between tasks, we defined the duration of search on each trial by subtracting a constant term from the RT for each individual. This constant term, calculated from the perceptual task, was the mean RT across subjects from target onset (1664 msec HRs were created by convolving an idealized representation of the neural waveform for each process (rectangle functions for sustained processes, delta functions for transient processes) with a gamma function (Boynton et al., 1996) . The regression procedure calculated the weights for each parameter that best fit the data in each voxel, thus allowing the estimate of the voxels significantly activated or deactivated by each process.
The 'Frame by Frame' Regression Models
Two different types of Frame-by-Frame GLMs were created, a 'within-trial'
GLM and a 'between-trial' GLM. In the 'within-trial' model, the sentence-reading phase of a trial, whether it occurred in a sentence-reading catch trial or as part of a 'full' trial (e.g. a late, correct trial), was separately estimated with a single regressor. As a result, the BOLD responses for sentence reading were not included in the modeled BOLD timecourses for the task phase (e.g. memory retrieval and response) that followed the sentence (Shulman et al., 1999; Ollinger et al., 2001a; Ollinger et al., 2001b) .
Timecourses were aligned with the offset of the cue sentence ( Fig. 3c; Fig. 4b, supplemental Fig. 1e,f) .
The 'between-trial' GLM yielded a separate estimate of the BOLD timecourse for each trial type, such as sentence-reading catch trials and the different types of 'full' trials (e.g. early, middle, and late correct response trials in the memory task). Therefore, for example, the timecourse for a late correct trial indicated the timecourse over the entire trial starting from the onset of the sentence, and reflected the sum of the BOLD signals for all the processes operative on that trial (Fig. 6d, supplemental Fig. 4) 
fMRI Statistical Analysis
Single subject frequency maps for overlapping regions of memory and perception search-related activations were obtained with the following method: the intersection between the statistical maps for 'Search-Corr-HC' (memory) and 'Search-Hit-HC' (perceptual) parameters was calculated for each subject, the obtained maps were transformed to binary maps, summed, and masked by a map of the extension of the left BA7 (obtained using Caret 5.5 Software (Van Essen, 2005) ).
Timecourses of BOLD activity were extracted from ROIs defined from the statistical map of the search parameter for each task (e.g. the 'Search-Corr-HC' parameter) as well as from the map of the contrast between memory and perceptual search parameters. Once the group-averaged timecourse of BOLD activity was estimated in a ROI, a simpler version of the 'Process' regression model [including only 4 parameters for the perceptual task (Display, Search, Detection and End-Responses) and 2 parameters for the memory task (Search, Detection)] was fit to the estimated timecourses in order to verify both the degree to which the model described the underlying timecourses (adjusted R 2 ) and the contribution of the search parameter to the overall response (Search beta) (see supplemental Fig. 1d ,e,f). 
Supplementary
